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Synthesis of compounds 1a-c and 2 

 

1-Phenylhydrazinecarbonitrile (1a) 

Cyanogen bromide (7.41 g; 70 mmol) was dissolved in 30 ml of ethanol and added dropwise with 

stirring over 15 min. into 180 ml of water at room temperature (20-22°C). Phenylhydrazine (7.57 g,  

70 mmol) was dissolved in 10 ml of ethanol and added dropwise into the resulting mixture. The 

mixture was kept at ambient temperature for 1.5 h and cooled in an ice bath. The precipitate was 

filtered, washed with a small amount of water, and dried. The crude product was purified by column 

chromatography (eluent: dichloromethane or chloroform); yield 2.8 g (30%); m.p. 80-82°C; IR (KBr,  

cm-1): 3360, 3283, 3039, 2925, 2278, 2204, 1623, 1597, 1496, 1458, 1310, 1214, 1175, 1147, 1063, 1023, 887, 

750, 741, 688; m/z (ESI): 134 [M+H]+. Anal. Calcd for C7H7N3 (133.15): C, 63.14; H, 5.30; N, 31.56. Found:  

C, 63.09; H, 5.28; N, 31.48. 

 

1-(p-Tolyl)hydrazinecarbonitrile (1b) 

p-Tolylhydrazine hydrochloride (5.0 g; 31.52 mmol) was added into 100 ml of 5% NaOH at 

temperatures below 20-22°C. The resulting suspension was then extracted with diethyl ether  

(4x25 ml). The combined organic extract was dried with anhydrous magnesium sulfate(VI), filtered, 

and concentrated under reduced pressure. Cyanogen bromide (2.90 g; 27.3 mmol) was dissolved in  

10 ml of ethanol and added dropwise with stirring over 15 min. into 100 ml of water at room 

temperature (20-22°C). Crude p-tolylhydrazine (3.34 g, 27.3 mmol) was dissolved in 15 ml of ethanol 

and added dropwise into the resulting mixture. The mixture was kept at ambient temperature for 3 h 

and cooled in an ice bath. The precipitate was filtered, washed with a small amount of water, and 

dried. The crude product was purified by column chromatography (eluent: dichloromethane); yield 

1.2 g (30%); m.p. 71-73°C; IR (KBr, cm-1): 3404, 3317, 3205, 3073, 2943, 2862, 1678, 1626, 1591, 1533, 1500, 

1457, 1386, 1330, 1287, 1251, 1217, 1104, 1055, 1027, 992, 927 , 902, 872, 801, 759, 707, 697, 652, 610; m/z 

(ESI): 148 [M+H]+. Anal. Calcd for C8H9N3 (147.18): C, 65.29; H, 6.16; N, 28.55. Found: C, 65.34; H, 6.08; 

N, 28.49. 

  



 

1-(4-Chlorophenyl)hydrazinecarbonitrile (1c) 

(4-Chlorophenyl)hydrazine hydrochloride (5.0 g; 27.925 mmol) was added into 60-70 ml of 5% NaOH 

at temperatures below 20-22°C. The resulting suspension was then extracted with diethyl ether  

(4x20 ml). The combined organic extract was dried with anhydrous magnesium sulfate(VI), filtered, 

and concentrated under reduced pressure. Cyanogen bromide (2.82 g; 26.6 mmol) was dissolved in  

20 ml of ethanol and added dropwise with stirring over 15 min. into 130 ml of water at room 

temperature (20-22°C). Crude (4-chlorophenyl)hydrazine (3.8 g; 26.65 mmol) was dissolved in 20 ml of 

ethanol and added dropwise into the solution of cyanogen bromide at room temperature (20-22°C). 

The mixture was kept at ambient temperature for 3 h and cooled in an acetone-ice bath (-10°C). The 

precipitate was filtered, washed with a small amount of water, and dried. The crude product quickly 

turned dark by air and was purified by column chromatography (eluent: dichloromethane); yield 1.6 g 

(36%); m.p. 74-79°C; IR (KBr, cm-1): 3338, 3278, 3197, 3097, 3069, 2209, 1624, 1595, 1491, 1269, 1093, 819, 

807, 555, 497; m/z (ESI): 168 [M+H]+. Anal. Calcd for C7H6ClN3 (167.60): C, 50.17; H, 3.61; N, 25.07. 

Found: C, 50.12; H, 3.65; N, 24.91. 

 

2-Chloro-4,5-dihydro-1H-imidazole (solution in dichloromethane) (2) 

2-Chloro-4,5-dihydro-1H-imidazole hydrogen sulfate(VI) (5.0 g, 25.0 mmol) was added portion-wise 

to 50 ml of a 5% sodium hydroxide solution at temperatures below 10°C. The resulting solution was 

then extracted with dichloromethane (4x20 ml). The combined organic extract was dried with 

anhydrous magnesium sulfate(VI), filtered, and concentrated to a volume of 25-30 ml (solution of  

2.5 g, 25 mmol of 2-chloro-4,5-dihydro-1H-imidazole in dichloromethane). 

  



 

Copies of 1H-NMR and 13C-NMR spectra 

 

1H-NMR (CDCl3, 200 MHz) spectrum of 7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-imine (3a) 

 

       

 

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of 7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-imine (3a) 

 

      

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-imine (3b) 

 

       

                                               
 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-imine (3b) 

 

 

 

 

  



 

1H-NMR (DMSO-d6, 400 MHz) spectrum of 2-(4-chlorophenyl)-7-(4,5-dihydro-1H-imidazol-2-yl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-imine (3c) 

 

 

 

 

  



 

13C-NMR (DMSO-d6, 100 MHz) spectrum of 2-(4-chlorophenyl)-7-(4,5-dihydro-1H-imidazol-2-yl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-imine (3c) 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (4a) 

 

               

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methylbenzamide (4b) 

 

        

 

  



 

1H-NMR (CDCl3+TFA, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methylbenzamide (4b) 

 

     

 

 

 

  



 

1H-NMR (CDCl3, 500 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-fluorobenzamide (4c) 

 

    

 

 

  



 

13C-NMR (CDCl3, 125 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-fluorobenzamide (4c) 

 

 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of 4-chloro-N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (4d) 

 

        

 

  



 

1H-NMR (DMSO-d6, 400 MHz) spectrum of 4-chloro-N-(2-(4-chlorophenyl)-7-(4,5-dihydro- 

1H-imidazol-2-yl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (4e) 

 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)methanesulfonamide (5a) 

 

          

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)methanesulfonamide (5a) 

 

   

 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)methanesulfonamide (5b) 

 

      

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)methanesulfonamide (5b) 

 

    

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzenesulfonamide (5c) 

 

    

 

 

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzenesulfonamide (5c) 

 

   

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzenesulfonamide (5d) 

 

       

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzenesulfonamide (5d) 

 

       

 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methylbenzenesulfonamide (5e) 

 

       

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methylbenzenesulfonamide (5e) 

 

        

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methylbenzenesulfonamide (5f) 

 

       

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methylbenzenesulfonamide (5f) 

 

    

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methoxybenzenesulfonamide(5g) 

 

    

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-methoxybenzenesulfonamide (5g) 

 

    

 

 

 

  



 

1H-NMR (DMSO-d6, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-nitrobenzenesulfonamide (5h) 

 

    

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)naphthalene-1-sulfonamide(5i) 

 

 

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)naphthalene-1-sulfonamide (5i) 

 

 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)naphthalene-2-sulfonamide (5j) 

 

    

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)naphthalene-2-sulfonamide (5j) 

 

 

 

  



 

1H-NMR (CDCl3, 500 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-[1,1'-biphenyl]-4-sulfonamide (5k) 

 

       

 

  



 

13C-NMR (CDCl3, 125 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-[1,1'-biphenyl]-4-sulfonamide (5k) 

 

    

 

  



 

1H-NMR (CDCl3, 300 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-[1,1'-biphenyl]-4-sulfonamide (5l) 

 

 

 

  



 

13C-NMR (CDCl3, 75 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-[1,1'-biphenyl]-4-sulfonamide (5l) 

 

 

 

 

  



 

13C-NMR (CDCl3, 75 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-[1,1'-biphenyl]-4-sulfonamide (5l) - (aromatic region) 

 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-phenoxybenzenesulfonamide (5m) 

 

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-phenoxybenzenesulfonamide (5m) 

 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-(trifluoromethyl)benzenesulfonamide (5n) 

 

    

 

 

  



 

13C-NMR (DMSO-d6, 75 MHz) spectrum of N-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-4-(trifluoromethyl)benzenesulfonamide (5n) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylurea (6a) 

 

 

 

  



 

1H-NMR (DMSO-d6+TFA, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylurea(6a) 

 

       

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylurea (6a) 

 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylurea (6b) 

 

           

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylurea (6b) 

 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(p-tolyl)urea (6c) 

 

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(p-tolyl)urea (6c) 

 

       

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(p-tolyl)urea (6d) 

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(p-tolyl)urea (6d) 

 

       

 

 

  



 

1H-NMR (DMSO-d6, 300 MHz) spectrum of 1-(4-chlorophenyl)-3-(7-(4,5-dihydro-1H-imidazol-2-yl)- 

2-(p-tolyl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)urea (6e) 

 

 

 

  



 

13C-NMR (DMSO-d6, 75 MHz) spectrum of 1-(4-chlorophenyl)-3-(7-(4,5-dihydro-1H-imidazol-2-yl)- 

2-(p-tolyl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)urea (6e) 

 

 

 

  



 

1H-NMR (DMSO-d6, 300 MHz) spectrum of 1-(4-chlorophenyl)-3-(2-(4-chlorophenyl)-7-(4,5-dihydro-

1H-imidazol-2-yl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)urea (6f) 

 

 

 

  



 

13C-NMR (DMSO-d6, 75 MHz) spectrum of 1-(4-chlorophenyl)-3-(2-(4-chlorophenyl)-7-(4,5-dihydro-

1H-imidazol-2-yl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)urea (6f) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(naphthalen-1-yl)urea (6g) recorded at a temperature 

of 70°C 

 

       

 

 

  



 

1H-NMR (DMSO-d6+TFA, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(naphthalen-1-yl)urea (6g) 

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(naphthalen-1-yl)urea (6g) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of N-((7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)carbamoyl)-4-methylbenzenesulfonamide (6h) 

 

 

 

 

  



 

1H-NMR (DMSO-d6+TFA, 500 MHz) spectrum of N-((7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)carbamoyl)-4-methylbenzenesulfonamide (6h) 

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of N-((7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)carbamoyl)-4-methylbenzenesulfonamide (6h) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of N-((7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)carbamoyl)-4-methylbenzenesulfonamide (6i) 

 

 

 

 

  



 

1H-NMR (DMSO-d6+TFA, 500 MHz) spectrum of N-((7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)carbamoyl)-4-methylbenzenesulfonamide (6i) 

 

 

 

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of N-((7-(4,5-dihydro-1H-imidazol-2-yl)-2-(p-tolyl)-6,7-

dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)carbamoyl)-4-methylbenzenesulfonamide (6i) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylthiourea (7a) 

 

 

 

  



 

13C-NMR (DMSO-d6, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-phenylthiourea (7a) recorded at a temperature of 40°C 
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1H-NMR (CDCl3, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro- 

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(p-tolyl)thiourea (7b) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(4-chlorophenyl)-3-(7-(4,5-dihydro-1H-imidazol-2-yl)- 

2-phenyl-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)thiourea (7c) 

 

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl-6,7-dihydro-

2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(4-nitrophenyl)thiourea (7d) 

 

 

 

  



 

1H-NMR (DMSO-d6+TFA, 500 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(4-nitrophenyl)thiourea (7d) 

 

    

 

 

  



 

13C-NMR (DMSO-d6+TFA, 125 MHz) spectrum of 1-(7-(4,5-dihydro-1H-imidazol-2-yl)-2-phenyl- 

6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)-3-(4-nitrophenyl)thiourea (7d) 

 

 

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of 4-methyl-N-(7-(1-(4-methylbenzoyl)-4,5-dihydro- 

1H-imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (8a) 

 

       

 

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of 4-methyl-N-(7-(1-(4-methylbenzoyl)-4,5-dihydro-1H-imidazol-

2-yl)-2-(p-tolyl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (8a) 

 

       

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of 4-methoxy-N-(7-(1-(4-methoxybenzoyl)-4,5-dihydro-1H-

imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (8b) 

 

      

 

 

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of 4-methoxy-N-(7-(1-(4-methoxybenzoyl)-4,5-dihydro-1H-

imidazol-2-yl)-2-(p-tolyl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide (8b) 

 

    

 

 

  



 

1H-NMR (DMSO-d6, 500 MHz) spectrum of 4-chloro-N-(7-(1-(4-chlorobenzoyl)-4,5-dihydro-1H-

imidazol-2-yl)-2-phenyl-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzamide(8c) 

 

       

 

 

  



 

1H-NMR (CDCl3, 200 MHz) spectrum of N-(2-phenyl-7-(1-(phenylsulfonyl)-4,5-dihydro-1H-imidazol-

2-yl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzenesulfonamide (9) 

 

 

 

  



 

13C-NMR (CDCl3, 50 MHz) spectrum of N-(2-phenyl-7-(1-(phenylsulfonyl)-4,5-dihydro-1H-imidazol- 

2-yl)-6,7-dihydro-2H-imidazo[2,1-c][1,2,4]triazol-3(5H)-ylidene)benzenesulfonamide (9) 

 

 

 

 


